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MONITORING LONG ISLAND SOUND 2013

ProgramOverview

Since 1991, the Connecticut Department of
Energy & Environmental Protection (CT DEEP,
formerly the Department of Environmental By
Protection, CTDEP)) has conducted an intensive d
yearround water quality monitoring program on 3
Long Island Sound (LIS). Water quality is monitore
up to fortyeight (48) sites by staff aboard the
Depart ment 6s JehaBemmseyc h
These data are used to quantify and identify annual trends

and differences in water quality parameters relevant to hypoxia,
especially nutrients, temperature, and chlorophyll. These data are also
used to evaluate the effectiveness of the management program to feduce
nitrogen concentrations. During the summer (h8eptember) CT
DEEP conducts additional summer hypoxia surveys-atgekly
intervals to better define the areal extent and duration of hypoxia.
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R/V John Dempsey
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- This map shows the stations sampled by
anitian the CT DEEP LIS Water Quality
Monitoring Program. Underlined

M stations are sampled yeaund.




Methods

Dissolved oxygen, temperature, pH, and salir
data are collectem situusing an electronic
instrument called a Conductivity Temperature
Depth recorder (CTD) that takes measureme
from the surface to the bottom of the water
column. The CTD, a Sedird model SBE19
SeaCaProfiler equipped with auxiliary
dissolved oxygen, photosyntheticaligtive
radiation (PAR) and pH sensors, is attached t
Rosette Sampler and lowered through the we
column at a rate of approximately 0.2 meters g

secondsln situ data are reviewed in redime.

| \ Water samples are collected using Niskin

| | i | | < water sampling bottles that are attached tg
[ 7 e ] the Rosette Sampler. The Rosette is lower

| 1 v off the stern of th®empseynd the bottles
are triggered remotely to take a water
sample at any depth. Parameters for which
surface and bottom waters are tested
include dissolved silica, particulate silica,
particulate carbon, dissolved organic
carbon, dissolved nitrogen, particulate
nitrogen, ammonia, nitrate + nitrite,
particulate phosphorus, total dissolved
phosphorus, orthophosphate, chloroplayll
and total suspended solids.

Samples are filtered aboard the mini laboratory and preserved for later analyses at the
Center for Environmental Science and Engineering at the University of Conndetamt.
October to Mayin situ and nutriensamplesare collectednce a month from 17 sites.-Bi
weekly hypoxia surveys start in midine and end in September with up to 48 stations
being sampled during each survey ifositu parameters

Since 2002, CT DEEP has collected zooplankton samples from six statwns
phytoplankton from ten statioEross Long Island Sound. The samples are sent to
researchers at the University of Connecticut who identify species composition, abundan
community structure, and spatial and temporal distribution throughout the Sound.
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LISICOS

The Long Island Sound Integrated Coastal Observing System (LISICOS) was established ir
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as a component of a regional/national ocean observing system. The system was conceptudlize

part of a water quality monitoring program that combined the traditionabstsied point
sampling surveys with continuous, réimhe sampling stations. Funding for the program was fir
provided through the Environmental Protection Agency EMPACT grant program and is now
provided by the National Oceanic and Atmospheric Administration.

The initial goal was
predict its response

to develop fia capabi
to natural and ant hi
LISICOS monitors water quality parameters (e.g., salinity, temperature, dissolved oxygen,
surface waves, photosynthetically available radiation, chlorophyll) and meteorological

parameters (e.g., wind speed, direction, barometric pressure, wave height) at up to eight st
across the Sound. Sensors are attached to a moored buoy at various depths (surface, mid,
Data are transmitted every 15 minutes in-teaé via satellitetelemeterefilwhere they are

St

tio
bot

stored in a database and uploaded to the internet. The system is maintained by the Univergity «

Connecticut.

— . I

y of Connecticut

of Marine Sciences

LISICOS -- The Long Island Sound Integrated Coastal Observing System

Home AbosUs | Dets: FORECASTS  , Dats: CODAR , Deta: REALTIME .| Dats: HISTORICAL WetCam «| Admin

Welcome to the Long Island Sound Coastal Observatory

NomcE: for repeirs,

Quickl
- New London Ledge Light webcam

- Bottom Dissoived Oxygen Forecast for Western Sound Station
- Bottom Dissoived Oxygen Forecast for Execution Rocks Station

Choose a data product:

Monitoring... v Model Forecasts... v Coastal Hazards... b

Or select a station from the map below:

LISICOS mobite access: tisico woonn.edu/ m!

Funding provided by NOAA In Zupport of the U.S. Imegrated Ocsan Observing System

University of Connacticut - Dept. of Marine Sciences - 1080 Shennecassert Roac - Groton, CT 06340

$1995-2012 University of Connecticut 3




This report presents a summary of the 2il&itudata collected by CT DEEP. Data
from LISICOS are presented with permission for informational purposes.

The CT DEEP LIS Water Quality Monitoring Program is synoptic in nature and is
intended to characterize water quality conditions at one moment in time over a

broad area (the entire Sound)ater column profile data provided by the program

are useful for future determinations
program supports a long term monitoring database designed to detect changes ir
hypoxia due to changing conditions (i.e. management actions, climate change,
productivity). The program also provides nutrient and biological data not available
from fixed station buoy applications.

The LISICOS water quality sensors are attached to fixed locations and provide a
holistic view of the conditions over a long span of time (i.e., continuous data from
one station). The LISICOS continuously recording buoys have shown instances
where vertical mixing within the water column raises the DO concentrations abov:
the hypoxic thresholds for extended periods of time (e.g., day®se episodic
conditions are not captured by CT DEEP surveys which ocemobihly during
the hypoxic season.

As such CT DEEPOG6s data provides a sn
while the LISICOS data provide a continuous measurement of hypoxia at specifig
buoy locationsTogether these monitoring programs are better able to characterize
the extent and duration of hypoxia across IBSth types of data contribute to a
better understanding of hypoxia in LIS.

NOAA R/V Thomas Jefferson performing side scan sonar
As seen from the stern of the R/V John Dempsey
Photo Courtesy of Matt Lyman, CT DEEP
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Courtesy of the Long Island Sound Study

What is Hypoxia?

The term "hypoxia" means low dissolved oxygen ("DO") ,,',;——*—
. . . . ~n X <o

concentrations in the water. Marine organisms need B e

oxygen to live, and low concentrations, depending on T T [y

the duration and the size of the area affected, can have
serious consequences for a marine ecosystem. As defineis
by the Long Island Sound Study, hypoxia exists when

DO drops below a concentration of 3 milligrams per liter
(mg/L), although ongoing national research suggests that&
there may be adverse affects to organiswen above this
level, depending upon thength of exposurdn 2011, ”
Connecticut adopted revised water quatityeria for dissolved oxygen. These

criteria, designed to protect the st at

DO concentrations below 3.0 mg/L. Low oxygen levels can occur naturally in
estuaries during the summer, when calm weather conditions prevent the mixing of
the water column that replenishes bottom water oxygen during the rest of the year.
However, studies of the limited historical data base for the Sound suggest that

summer oxygen depletion in Western Long Island Sound has grown worse since the

1950s.

THE FREQUENCY OF HYPOXIA IN LONG ISLAND SOUND BOTTOM WATERS
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How Seriously Does Low Oxygen Impact the Sound?

Each summer low oxygen levels render hundreds of square miles of bottom water
unhealthy for aquatic life. DO levels follow seasonal patterns with a decrease in
bottom water DO over the course of the summer. Hypoxic conditions during the
summer are mainly confined to the Narrows and Western Basin of Long Island
Sound. Those areas comprise the section of the Sound west of a line from Stratford
CT to Port Jefferson, NY. The maximum extent of the hypoxic condijaoally

occurs in early August.
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Photo By Lloyd Langevin, June 2007

CT DEEP conductedeight cruisesduring the summer of2013 between 3 June and 9 September.

Over the course of the season, ten (10) different stations were documented as hypoxic and of the 259
site visits completed in 2013, hypoxic conditions were found 16 times. Compared to they2ar
averages, 2013 was below average in area and slightly above average in duration. In fact, 2013 had
the third smallest area behind 1997 and 1992 (see page 7).

Number of stations Number of hypoxic

Cruise Start Date End Date sampled stations
WQJUN13 6/3/2013 6/5/2013 17 0
HYJUN13 6/21/2013 6/21/2013 23 0
WQJUL13 7/1/2013 7/3/2013 37 0
HYJUL13 7/15/2013 7/17/2013 38 2

WQAUG13 7/29/2013 7/31/2013 40 1
HYAUG13 8/12/2013 8/14/2013 38 10
WQSEP13 8/27/2013 8/29/2013 42 3
HYSEP13 9/9/2013 9/9/2013 24 0

The peak event occurred during the HYAUG13 cruise between 12 and 14 Augu$he lowest
dissolved oxygen concentration (1.34 mg/L) was documented during the HYAUG13 cruise at Station

A4. The hypoxia area maps for 2013 appear on pages-10.

Based on CT DEEP and NEIWPCCIEC data

Estimated Start Date 7/8/2013
Estimated End Date 9/7/2013
Duration (days) 62
Maximum Area () 80.7

The Long Island Sound Study has defined hypoxia as dissolved oxygen concentrations below Q) 26g/L
February 2011, CT DEEP adopted revised water quality standards that specified dissolved oxygen in Class SA
and SB waters (applicable to LIS) shall not be less than 3.0 mg/L at anytime.

Start date and end date are estimated by plotting CT DEEP and NEIVMBC@ata from stations A4 and B3
in Excel using a line with markers chart and then interpolating when the DO concentration drops below/rises
above 3.0 mg/L. Due to issues with the sampling vessel, NEIMEBC @as unable to sample on 9/5/13. For

the purposes of estimating the end date, the minimum value from the LISICOS Execution Rocks Buoy for tha
date was used.




Timing and Duration of Hypoxia, 1991- 2013
The figure and table below displ#ye onset, duration, and end of the hypoxia evieats 1991

through 2013 based on the 3.0 mg/L standard.

LISS 3.0mg/L Based on the LISS standard of 3.0
Year EstimDatted Start Estimated End Dat Maximu_;n Area Dl:jration mg/L’ the average date of onset was
ate () (days) July 11 ¢ 10 days), the average end
1991 July 19 Aug 28 122 41 date was September 3 12 days)and
1992 July 7 Aug 30 80 55 )
1993 July9 Sept 10 502 oa the average dgratlon was 55 dajz_ﬂ@
1994 July 1 Sept 6 393 68 days).The earliest onset of hypoxia (reg
1995 July 12 Aug 15 305 35 text) occurred o25 June 200and the
1996 Aug 10 Sept12 220 34 latest end date (green text) occurred or|
1997 July 27 Sept 12 30 48
1998 July 5 Sept 15 168 73 . .
1999 July 2 Aug 21 121 51 area of hypoxia wa393 square miles
2000 July 2 Aug 6 173 35 (blue text) and occurred in 1994. The
2001 July 10 Sept 14 133 66 longest hypoxic event occurred in 2008
2002 June 25 Aug 28 130 65 (magenta text) and last@é days.
2003 July 5 Sept 3 345 61
2004 July 20 Sept 12 202 55
2005 July 14 177 69
2006 July 6 Aug 27 199 53
2007 July 16 Sept 11 162 58
2008 July 3 Sept 19 180.1 79
2009 July 19 Sept 1 169.1 45
2010 July 5 August 13 101.1 40
2011 July 6 August 28 130.3 54
2012 July 10 Sept 10 288.5 63
2013 July 8 Sept 7 80.7 62
Average July11 Sept3 179 55
Deviation +10days +12days + 87 mi? + 13days
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Timing and Duration of Hypoxia based on 3.0 mg/L




Yearly Comparison of Maximum
Areal Extent and Duration
of Hypoxia

Thisgraph utilizes the data presented on the previous page to illubeateatto-year

differences in thenaximum areaéxtent ofhypoxic conditions. Based on the 3.0 mg/L DO

standard the average areal extent was 178%8amdithe average duration was 55 days.

Area and Duration of Hypoxia (D0O<3.0 mg/l
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DO maiL

Data obtained from the LISICOS Execution Rocks and Western Sound Buoy Bottom Dissolved Oxygen Pr
Tool webpages (http://lisicos.uconn.edu/do_fcst.php?site=exrx and http://lisicos.uconn.edu/do_fcst.php?si
Duration is calculated by LISICOS by summing the time (in days) of the number of samples where DO was
specified value (T. Fakperscomm. 18 October 2012pata are provisional and subject to change.

The new ARTG Buoy also exhibited hypoxic conditions with a start date estimated as 7/24/13 and an end d
estimated as 9/8/13. The minimum DO was 1.32 mg/L on 8/18.

Duration Based on Buoy Data Obtained From the LISICOS
Network on 9 October 2013
The figures below are from the LISICOS website and depict the 2018meabottom

dissolved oxygen data (blue line); the average of the 9 or 12 year dataset, depending on the

station (black line); and the variability observed over the historical station record (gray
shading).

There were several periods of increased oxygen in the bottom waters that were not captur
by CT DEEP surveys and the LISICOS buoys better reflect thesggenatiorevents (blue
peaks above the red hypoxia threshold line). The Execution Rocks Buoy showed DO
concentrations dipped below 3.0 mg/L again on 13 and 14 September (just barely at 2.88

and 2.96 mg/L) and for only a short duration. This results in an end date that is later than ¢

DEEPOGs esti mated end dat e.

Western LIS Bottom Dissolved Oxygen
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Based on LISICOS Buoy Data Collected Between 1 June to 9 October

Execution Western
Estimated Start Date 71212013 7/14/13
Estimated End Date 9/14/13 9/7/13
Duration below 3.0ng/L (cumulative days) 23.49 15.21
Duration below2.0 mg/L(cumulative days) 7.41 0.46
Duration belowl.0 mg/L(cumulative days) 0 0
Minimum DO value(mg/L) 1.05 (3 Sept) 1.63 (14 Aug)
Days with no data 18 11.93
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Hypoxia Maps

The following maps depict the development of hypdoaaed on CT DEEP cruise data throtigh
2013 season.

During the HYJUN13 survey all stations had DO concentrations above 4.8 mg/L.

During the WQJUL13 surveRO concentrations were less tha8 mg/L atfour stations. Data for
all surveys are availablgoon request.

Dissolved Oxygen in Long Island Sound Bottom Waters
July 1-3, 2013
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During theHYJUL13 survey, DO concentrations dropped beb&mg/L at18 stations and
of those, one station was below 3.5 mg/L and two stations were below 3. 0 mg/L.

Dissolved Oxygen in Long Island Sound Bottom Waters
July 15-17, 2013
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Dissolved Oxygen Severity of impact
W . 099 Severe
B 0.199 Moderately severe
9 20-299 Moderate
[130-349 Marginal
B 35-479 Interim management goal
[ 48+ Excellent - Supportive of marine life

while Stations B3 and 02 improved slightly, but were still less than 3.5 mg/L. An additional
stations exhibited DO concentrations below 4.8 mg/L .
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